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ENGINEERING  SOILS  MAP 

OF 
MIAMI  COUNTY,  INDIANA 

INTRODUCTION 

Development  of  an  engineering  soils  map  of  Miami  County  (in 
back  cover  pocket  of  this  report)  was  the  primary  objective  of 
this  project.   The  purpose  of  the  following  report  is  to  supple- 
ment the  information  appearing  on  the  enqineerinq  soils  map. 

An  important  source  of  information  used  in  this  mapping 
project  was  Geological  Survey  Bulletin  No.  8,  "The  Geology  of 
Miami  County,  Indiana",  by  Thornbury  and  Deane  (1).   Routine 
airphoto  interpretation  techniques  were  used  to  outline  land 
form  parent  material  and  engineering  soils  boundaries.   A 
one  day  field  reconnaissance  was  also  made.   The  only 
pedological  survey  available  at  the  time  of  this  report  was 
a  1927,  "Soil  Survey  of  Miami  County,  Indiana"  (2)  and  a 
preliminary  type  soil  association  map  (3) . 

The  photographs  used  were  9x9  in.  contact  prints  at  an  a 
approximate  scale  of  1:20,000.   Date  of  photography  was  1941. 

The  final  land  form  and  parent  material  boundaries  were  graphi- 
cally reduced  to  produce  the  engineering  soils  map.   Symbols  were 
used  to  delineate  the  parent  materials  (grouped  according  to  land 
form  and  origin) .   Textural  symbols  were  then  superimposed  to 
indicate  the  relative  composition  of  the  parent  materials.   The 
map  also  includes  a  set  of  soil  profiles  which  indicate  the  gen- 
eral soil  profiles  of  topographically  high  and  low  sites  in  each 
parent  material  area.   Each  profile  shows  the  general  range  in 
depth  and  texture  (ISHC  textures)  of  each  soil  horizon. 

DESCRIPTION  OF  AREA 

Location  and  Population  Data 

Miami  County  is  located  in  north-central  Indiana  —  see  Figure  1, 
Peru,  the  county  seat,  is  about  70  miles  north-northeast  of  Indiana- 
polis . 
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FIG.   I.      LOCATION     MAP     OF    MIAMI    COUNTY 


Population 

Population 

Population 

1970 

1960 

Change  '60-' 70 

473 

466 

6.1 

956 

1,049 

-8.9 

1,163 

1,044 

11.4 

566 

565 

0.2 

273 

328 

-16.8 

107 

127 

-15.7 

14,139 

14,453 

-2.2 

17,677 

18,012 

-1.9 

21,569 

19,988 

7.9 

39,246 

38,000 

3.3 

Miami  County  is  bounded  on  the  west  by  Cass  and  Fulton 
Counties,  on  the  north  by  Fulton  County,  on  the  east  by  Wabash 
and  Grant  Counties,  and  on  the  south  by  Howard  County. 

The  county  is  30  miles  long,  north-south,  and  12  miles  wide 
except  in  the  extreme  southern  part  where  it  is  16  miles  wide  in 
the  east-west  direction.   It  has  an  area  of  384  square  miles. 

Some  significant  population  data  for  Miami  County  is  shown 
below  —  it  is  from  the  1970  Census  (4). 

Population 
Cities  and  Towns 

Amboy 

Bunker  Hill 

Converse 

Denver 

Macy 

North  Grove 

Peru 

Cities  &  Towns 
Rural  Areas 
County  Total 

DRAINAGE  FEATURES 

Figure  2  shows  a  drainage  map  of  Miami  County  ( 5  ) .   Miami 
County  is  in  the  Wabash  drainage  basin  of  the  State.   Major 
tributary  stream's  to  the  Wabash  River,  flowing  from  east  to  west 
across  the  center  of  the  State,  include  the  Eel  river  in  the 
north  and  the  Mississinewa  River  in  the  south. 

The  U.S.  Army  Corps  of  Engineers  has  constructed  a  dam  and 
reservoir  on  the  Mississinewa  River  in  Miami  County.   Location 
of  the  dam  and  the  extent  of  the  flood  pool  are  shown  on  the 
engineering  soils  map.   Detailed  information  circulars  are  available 
on  the  reservoir  (6). 

The  following  drainage  information  is  quoted  from  the  "Atlas  of 
County  Drainage  Maps  of  Indiana  -  Miami  County"  (5  )  . 

"Miami  County  lies  wholly  within  the  Wabash 
drainage  basin  of  the  state  (3) .  A  main  sub- 
division is  the  Eel  River  basin. 

"The  Wabash  Valley  acted  as  a  glacial  sluiceway 
and  is  rather  wide  in  places.   Streams  are  widely 
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spaced  in  the  southern  part.   There  is  little 
development  of  natural  drainageways  in  the 
southern  part  of  the  county.   Natural  drainage 
is  best  developed  in  the  uplands  adjacent  to 
the  Wabash  Valley.   The  area  between  the  Wabash 
and  Eel  rivers  has  fair  natural  drainage.   The 
northern  part  is  well  drained  due  to  a  more 
rolling  terrain,  although  several  nearly  flat 
areas  do  exist.   Little  Pipe  Creek  contacts 
rock  near  Peru.   Headwater   streams  of  Big  Pipe 
Creek  have  tortuous  courses.   Crests  of  sections 
of  moraines  define  watershed  divides  in  the  county. 
Some  stream  courses  and  some  stream  deflections 
are  affected,  at  least  partially,  by  the  presence 
of  the  moraines.   Increased  densities  of  drainage 
patterns  in  the  northern  part  occur  in  a  moranic 
area.   The  course  of  Eel  River  appears  to  be  con- 
trolled by  the  Packerton  moraine.   The  Eel  River 
Valley  is  fairly  wide  but  its  valley  walls  are 
not  as  abrupt  as  those  of  the  Wabash  valley;  it 
is,  however,  rather  deeply  entrenched.   Deer  Creek 
crosses  a  morainic  area.   The  general  course  of  Big 
Pipe  Creek  nearly  parallels  the  Union  City  moraine; 
its  headwater  streams  are  apparently  influenced  by 
the  moraine  because  of  their  northerly  direction  of 
flow.   Deer  Creek  flows  in  a  westerly  direction;  its 
headwater  streams  flow  northerly.   In  general,  trib- 
utaries of  the  Wabash  River  from  the  north  are  small. 
Eel  River  flows  along  the  south  side  of  the  Packerton 
moraine.   Its  tributaries  show  deflections.   Actual 
flood  plains  of  the  Wabash  and  Mississinewa  river 
valleys  are  narrow  in  places.   Tippecanoe  tributaries 
drain  the  northwest  corner. 

"There  are  no  natural  lakes  in  the  county.   Ponds  of 
various  origins  exist  in  the  several  sections  of  the 
area. 

"Ditches  have  been  constructed  in  the  nearly  level 
and  low-lying  areas  to  improve  sluggish  drainage 
conditions.   Streams  have  been  dredged;  e.g.,  Deer 
Creek  in  the  southern  part  of  the  county.   Ground 
water  levels  have  been  lowered  in  many  places. 

"  Stream  gaging  stations  are  located  on  the  Wabash 
River  at  Peru  and  on  the  Mississinewa  River  at 
Peoria  (12).   The  drainage  area  of  the  Wabash  River 
above  Peru  is  about  2,810  square  miles  (11).   The 
Mississinewa  River  has  a  drainage  area  of  about 
890  square  miles  (11) V 

GLACIAL  GEOLOGY 

Thornbury  and  Deane  published  a  detailed  report  "The  Geology 
of  Miami  County,  Indiana"  in  1955.   Information  pertaining  to 
engineering  soils  is  summarized  below. 


Ice  covered  Miami  County  during  at  least  three  glacial  ages • 
Kansan,  Illinoian  and  Wisconsin.   The  deepest  stream  cuts,  how- 
ever, expose  only  Wisconsin  drift. 

The  glacial  drift  cover  ranges  from  none,  at  bedrock  ex- 
posures in  some  recent  stream  valleys/  to  over  450  feet  where  the 
Packerton  moraine  crosses  Metea  Valley  —  a  preglacial  valley  — 
see  Figure  3  (  7 ) .   The  preglacial  and  interglacial  Teays  River 
was  the  main  stream  across  the  county.   At  a  few  places  parts 
of  the  buried  valley  are  about  320  feet  below  surface.   The 
average  thickness  of  drift  along  this  preglacial  stream  and  the 
present  Wabash  flood  plain,  however  is  240  feet.   In  general, 
drift  thickness  over  the  county  is  125  feet.   (  1  ) 

The  Wisconsin  Age  of  glaciation  consisted  of  two  subages, 
Tazewell  the  oldest  and  Cary  the  youngest.   During  the  Tazewell 
subage  the  ice  front  moved  back  and  forth  across  the  county 
several  times.   This  flucuation  is  indicated  by  several  layers 
of  outwash  and  weathered  till  exposed  in  some  of  the  deeper  stream 
cuts. 

"The  ice  of  the  Erie  lobe  covered  most  of  the 
county  during  the  Tazewell  subage.   Leverett 
and  Taylor  (1915  p.  30)  thought  that  the 
Union  City  moraine  marked  the  outermost  ad- 
vance of  the  Erie  Lobe  during  late  Wisconsin 

time Because  recent  work  (Wayne  and 

Thornbury,  1951,  p. 8)  indicated  that  the 
Mississinewa  moraine  is  the  oldest  of  the 
Cary  moraines  in  north-central  Indiana,  the 
Union  City  moraine  is  interpreted  as  a 
recessional  moraine  of  the  Erie  lobe  during 
late  Tazewell  time" (  1). 

After  Tazewell  time  there  was  an  interglacial  period  of 
10,000  to  12,000  years.   After  this,  the  Cary  subage.  began  and 
it  is  thought  that  the  farthest  advance  of  the  Erie  Lobe,  in 
Cary  time,  was  to  the  Mississenewa  ridge  moraine. 

The  Packerton  moraine  in  north-central  Indiana  has  been  con- 
sidered by  most  persons,  who  have  studied  it,  to  be  a  large  inter- 
lobate  moraine  between  the  Saginaw  and  Erie  lobes.   Wayne  and 
Thornbury  have  reason  to  believe  that  part  of  the  Packerton 
moraine  south  of  Disko  was  built  by  the  Erie  lobe  and  the  part 
north  of  Disko  by  the  Saginaw  lobe  (1). 


GLACIAL    DRIFT   THICKNESS 
(WAYNE- 1956) 


BEDROCK    GEOLOGY 
(PATTON-1956) 
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The  Wabash  Valley  has  a  rather  unique  glacial  history.   The 
valley  has  three  levels:   an  upper  terrace,  the  Mississinewa 
terrace,  a  lower  terrace  called  the  Maumee  terrace  and  a  third 
and  lowest  level  which  is  the  recent  flood  plain.   The  upper 
Mississinewa  terrace  was  formed  in  the  late  Tazewell  subage  and  the 
early  Cary  subage.   The  lower  Maumee  terrace  was  formed  in  the 
late  Cary  subage  when  glacial  lake  Maumee  broke  through  its  ridge 
moraine  dam  —  near  the  present  City  of  Fort  Wayne.   The  relatively 
clear  lake  water  was  mostly  degradational  and  cut  the  newer  and 
lower  Maume  terrace.   The  two  terrace  levels  can  be  traced  all  the 
way  to  the  mouth  of  the  Wabash  River. 

BEDROCK  GEOLOGY 

"The  rocks  that  crop  out  in  Miami  County  belong  to  the 
Silurian  and  Devonian  systems.   Bedrock  is  exposed 
at  31  places  along  the  Wabash  River  and  its  trib- 
utaries, Little  and  Big  Pipe  Creeks,  and  the  Missi- 
ssinewa River  (pi.  1) .   Outcrops  are  small  both 
laterally  and  vertically.   The  shales,  limestones, 
and  dolomites  that  constitute  the  bedrock  dip  to 
the  northwest  at  a  rate  of  a  few  feet  to  the  mile, 
except  in  the  Logansport  structural  sag  between 
Peru  and  Logansport,  in  Cass  County,  where  the  dip 
is  somewhat  steeper. 

"Silurian  rocks  in  Miami  County  consist  of  the 
Mississinewa  shale,  the  Liston  Creek  formation, 
associated  bioherms  (see  below)  of  Niagaran  age, 
and  the  Kokomo  limestone  of  Cayugan  age.   The 
oldest  exposed  rock,  the  Mississinewa  shale,  is 
underlain  by  limestones  and  dolomites,  about  200 
feet  thick,  of  Niagaran  age  (Middle  Silurian). 

"Patton  (1949,  p. 11)  stated  that  the  Mississinewa 
at  most  exposures  is  blue-gray,  argillaceous, 
dolomitic,  silty,  massive  limestone  which  has  con- 
choidal  fracture,  but  that  in  places  it  is  gray 
calcareous  shale. 

"Evidence  of  the  presence  of  the  Mississinewa 
formation  was  found  at  one  place  in  Miami  County. 
Along  Prairie  Ditch  about  1  mile  northwest  of 
Peru. Patton  (1949,  p. 12)  described  the  Liston 
Creek  formation  as  a  gray,  thin-bedded,  dolomitic, 
cherty  limestone  which  contains  intercalated 
beds  of  chert.   The  upper  part  is  more  cherty  than 
the  lower.   The  formation  ranges  from  a  few  feet 
to  as  much  as  60  feet  in  thickness.   The  maximum 
exposed  thickness  in  Miami  County  is  28  feet* 
mainly  along  the  Mississinewa  and  Wabash  Rivers 
and  Big  Pipe  Creek. 


"The   eroding  melt-water  and  recent  waters  flow- 
ing down  the  Wabash,  Mississinewa  Rivers  and 
Little  Pipe  Creek  uncovered  many  Silurian  bioherms 
(reef  rock  formations) .   The  resistant  dolomite 
of  these  reefs  was  more  difficult  to  erode  than 
inter-reef  rock  and,  in  some  places,  unconsoli- 
dated drift  —  thus  the  old  exhumed  reefs  became 
islands  in  the  sluiceways.   Cumings  and  Shrock 
applied  the  name  klint  (pl.klintar)  to  the  ex- 
humed remnant  of  an  ancient  bioherm.   The  Maumee 
terrace  and  the  present  flood  plain  are  studded 
with  klintar,  but  only  a  few  stand  above  the 
higher  Mississinewa  terrace  —  see  the  attached 
soils  map, 

"The  small  dome- like  structures  that  are  found  in 
the  Silurian  rocks  of  northern  Indiana  are  called 
bioherms  (organic  mounds)  or,  less  accurately, 
reefs.   They  are  of  Niagaran  age  and  are  associated 
intimately  with  the  Mississinewa  and  the  Liston 
Creek  formations.   The  reefs  are,  in  general,  dome- 
shaped  masses  of  dolomitic  material  which  have 
massive,  unstratified  cores  composed  in  part  of  the 
remains  of  stromatoporoids ,  corals,  bryozoa,  and 
algae.   Because  corals  constitute  only  a  small  part 
of  the  total  mass,  the  name  coral  reef,  which  so 
often  is  applied  to  them,  is  not  especially  appro- 
priate (Cumings  and  Shrock,  1928b, p. 599) 

"The  rock  which  composes  the  reef  core  is  hard,  gray 
to  pink,  ragged,  porous  dolomite  that  contains  many 
pockets  of  calcite.   Fossils  that  are  found  within 
the  core  are  poorly  preserved.   The  reef  core  is 
characterized  by  slickensides ,  many  of  which  are  in- 
clined at  angles  of  45  to  65  degrees.   Stylotites 
are  developed  along  the  slickensided  surfaces  and 
bedding  planes  and  are  the  result  of  intraformational 
solution  under  the  static  pressure  of  the  overlying 
rock  after  the  solidification  of  the  rock  (Cumings  and 
Shrock,  1927, p. 78).   The  visible  parts  of  most  of 
the  reef  cores  do  not  exceed  75  feet  in  height  and 
300  feet  in  diameter.   The  core  rock  commonly  is 
more  resistant  to  erosion  than  is  the  surrounding 
rock. 

"The  inclined  beds  which  enclose  the  reef  constitute 
the  fore-reef  and  often  are  referred  to  as  the  flank 
rock.   The  flank  rock  is  typically  yellowish-gray  to 
pinkish  limestone  or  dolomite.   The  dips  in  the  fore- 
reef  may  be  as  much  as  6  5  degrees  at  or  near  the 
reef  core  and  decrease  to  3  or  4  degrees  or  less  on 
the  periphery  of  the  bioherm.   Faults  and  slicken- 
sides are  abundant  in  the  beds  of  the  fore-reef.   With- 
in a  few  hundred  feet  of  the  core,  the  beds  of  the 
fore-reef  interfinger  with  normal  Mississinewa  shale 
or  Liston  Creek  limestone  (Cummings  and  Shrock,  1928a, 
p. 142-144)  (8) . 
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"Fourteen  bioherms  are  exposed  in  Miami  County 
(pl.l).   See  the  soils  map. 

"Patton  (1949, p. 13)  described  the  Kokomo  formation 
as  gray  to  brown,  banded  dolomitic  limestone, 
much  of  which  is  finely  laminated.   He  observed 
that  near  Peru  the  upper  beds  are  brecciated, 
crumpled,  contorted,  faulted,  and  recemented. 
The  Kokomo  limestone  ranges  from  a  few  feet  to 
as  much  as  60  feet  in  thickness.   The  maximum 
exposed  thickness  of  the  Kokomo  in  Miami  County 
is  4  1/2  feet.   The  Kokomo  limestone  is  exposed 
at  eight  places  in  Miami  County  (pl.l). 

"The  Devonian  rocks  in  Miami  County  are  limestones 
of  Hamilton  age.   Outcrops  are  confined  to  the 
western  part  of  the  county  along  the  Wabash  River 
and  along  Little  and  Big  Pipe  Creeks. 

"In  Miami  County  these  beds  consist  of  white  to 
gray,  coarsely  crystalline,  thin-bedded  to  massive 
limestone.   Their  maximum  exposed  thickness  in  the 
county  is  6  1/2  feet.   The  limestone  is  exposed 
at  four  places  along  Big  Pipe  Creek  near  the  town 
of  Bunker  Hill  (pl.l)."  (1) 


The  nearest  weather  station  to  Miami  County  having  a  pub- 
lished summary  of  climatological  data  is  in  adjacent  Wabash 
County  at  Wabash,  Indiana. 

The  following  page  provides  considerable  data  on  the 
general  climate  of  the  area  (8) (9). 


LATITUDE        40      37'    N. 
LONGITUDE       85°      51'    W. 
ELEV    (GROUND]     762   Feet 


U.  S.  JEPARTMENT  OF  COMMERCE,  WEATHER  BUREAU 
IN  COOPERATION  WITH      CITY   fTF  WABASH 
CUMATOGRAPHY  OF  THE  UNITED  STATES  NO.  20  —  12 

CLIMATOLOGICAL  SUMMARY 

MEANS  AND  EXTREMES  FOR  PERIOD       1933-1962 
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CLIMATE  OF  WABASH,  INDIANA 


Wabash  is  located  in  Wabash  County,  approximately  in  the  center 
of  the  northern  half  of  Indiana-  Many  days  are  pleasant  in  the 
spring  and  fall,  however,  temperatures  exceed  90  degrees  on  about 
26  days  in  the  summer  and  decline  to  zero  or  colder  on  8  days  in 
the  winter.  Rainfall  of  36  inches  is  usually  evenly  distributed 
throughout  the  12  months  of  the  year  furthering  a  diversified 
agriculture  in  the  area. 

Weather  changes  of  a  few  days  cycle  come  from  the  passing  of 
low  or  high  pressure  centers,  bringing  some  sudden  changes  in 
temperature,  humidity,  cloudiness  and  winds.  In  general,  the 
high's  bring  lower  temperatures,  lower  humidity  and  greater 
Bunshlne.  An  approaching  low  accompanies  a  rise  in  temperature, 
wind,  humidity  and  commensement  of  rain.  This  activity  is  of 
diminished  intensity  in  the  summer,  but  thundershover  activity 
increases  beginning  in  the  spring. 

Wabash  Is  fortunate  in  generally  having  an  even  distribution  of 
precipitation  throughout  the  year,  a  happy  contrast  to  areas 
that  have  a  "dry  season".  The  table  of  monthly  rainfall  for  the 
past  years  on  the  back  side  of  this  report  gives  an  indication 
of  the  variation  in  rainfall  that  may  be  expected.  The  agr- 
iculture of  the  area  is  geared  to  take  advantage  of  the  high 
probability  of  regular  rains. 

Many  days  of  the  year  have  pleasant  temperatures  but  in  a  mid- 
continental  area  large  variation  of  temperatures  in  a  season, 
and  from  summer  to  winter  must  be  expected.  In  ;,0  years  temp- 
eroiiucs  have  ranged  from  -21  to  109  degrees. 

Relative  humidity  is  not'  measured  at  Wabash  but  climatolo^ 
shows  that  the  percentages  vary  from  the  40's  during  a  typical 
summer  afternoon  to  the  90's  just  before  dawn.  In  the  winter, 
this  range  is  from  the  60's  to  the  90's. 

wy  fog,  restricting  visibility  to  1/4  mile,  occurs  on  about 
v    days  in  an  average  year,  mainly  in  the  fall,  winter  and 
spring  months.  Snowfall  averages  about  5  inches  a  month  in 
the  winter.  The  season  average  is  21  inches. 

Heating  degree  days  in  the  above  table  provide  a  comparative  num- 
ber  for  calculating  nesting  requirements  between  different  places 
and  different  times.  Fuel  consumption  for  heating  is  proportional 


to  degree  day  totals,  so  a  month  with  twice  the  heating  degree  days 
of  another  month  requires  twice  as  much  fuel  for  heating.  Degree 
days  for  a  single  day  are  obtained  by  subtracting  the  mean  temp- 
erature from  65  degrees. 

Thunderstorms,  including  incidences  of  lightning  and  thunder, 
occur  on  about  42  days  of  the  year,  according  to  the  climatology 
of  the  area.  The  average  is  about  8  a  month  in  the  late  spring 
and  early  summer,  and  less  than  one  a  month  in  the  winter.  The 
thunderstorms  are  seldom  so  severe  as  to  cause  loss  of  life, 
property,  or  crops.  Damage  to  property  from  high  velocity 
straight  winds  generated  by  thunderstorms  is  most  apt  to  occur 
in  the  spring  months.  Only  6  tornadoes  are  on  record  as  having 
touched  the  county. 

Winds  blow  most  frequently  from  the  southwest,  however  in  one  or 
two  of  the  winter  months  the  prevailing  winds  are  often  north- 
westerly. Some  freezing  rain  or  freezing  drizzle  is  expected 
about  8  days  a  year,  according  to  a  study  spanning  1939  through 
1948. 

The  growing  season  (defined  here  as  the  number  of  days  between 
the  last  spring  and  first  fall  temperature  of  32  degrees)  averages 
160  days  in  length.  The  season  is  l8l  days  or  more  in  10$  of  the 
years,  171  days  or  more  in  25$  of  the  years,  less  than  149  days 
in  25$  of  the  years,  and  less  than  139  days  in  10$  of  the  years. 

The  sun  shines  throughout  the  year  about  57$  of  the  daylight 
hours.  This  percentage  ranges  from  40$  in  the  winter  to  more  than 
70$  in  July.  About  13  days  of  each  fall  month  are  nearly  cloudless, 
about  7  days  are  partly  cloudy  and  11  are  cloudy. 

The  Wabash  River  occasionally  floods  adjacent  low  lands.  The 
present  river  gage  located  on  State  Road  15  Bridge  would  have  re- 
corded the  five  highest  water  marks  as  follows:   28.7  feet(Msrch 
26,  1913),  24.2(May  18,  1943),  23. 0( January  4, .1950),  21.5(April 
6,  1957),  and  21.1 (March  13,  1939).  The  zero  of  the  river  gage 
is  642.66  feet  above  mean  sea  level. 

The  area  has  never  experienced  death-dealing  smogs  or  .  .urricp.-.  :o . 

Lawrence  A.  Schaal 
Weather  Bureau  State  Climatologist 
Purdue  University,  Agronomy  Department 
Lafayette,  Indiana 
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PHYSIOLOGRAPHY  AND  TOPOGRAPHY 

Miami  County  is  located  in  north-central  Indiana  in  the  Eastern 
Lake  and  Till  Plains  sections  of  the  Central  Lowland  province  of  the 
Interior  Plaine  division  of  the  United  States  (Fenneman) .   Two  physi- 
ographic regions  of  Indiana  (Malott)  are  represented  within  its 
boundaries.   The  section  of  the  county  south  of  the  Wabash  River  is  a 
part  of  the  Tipton  Till  Plain,  and  the  area  to  the  north  is  the 
Steuben  Morainal  Lake  Section  (Malott)  and  is  part  of  the  Northern 
Moraine  and  Lake  region.   An  area  of  typical  till  plain  between  the 
Wabash  and  Eel  Rivers  in  Miami  County  should  be  included  in  the  Tipton 
Till  Plain  region.   It  has  the  physiographic  characteristics  of  the 
till  plain  farther  south  and  undoubtedly  was  formed  under  similar 
conditions  ( 1  ) . 

Figure  4  shows  a  topographic  map  of  Miami  County  and  Figure  5 
shows  a  schematic  sketch  of  the  physiography  of  the  county.   The 
primary  land  forms  in  the  county  are  the:   (1)  Packerton  ridge  moraine 
in  the  north,  (2)  Eel  River  Valley  flood  plain  and  terraces,  (3) 
ground  moraines —  the  most  extensive  land  form r (4)  Union  City  ridge 
moraine  , and  (5)  the  Wabash  River  Valley  flood  plain  and  terraces. 
The  newly  formed  Mississinewa  Reservoir  has  covered  slightly  over  one 
square  mile  of  ground  moraine. 

The  Wabash  River  Valley  is  the  lowest  area  in  the  county.   The 
river  enters  the  county  on  the  east  side  at  an  elevation  of  6  34  feet 
and  leaves  the  county  on  the  west  side  at  610  feet.   The  valley 
ranges  from  about  a  mile  and  a  half  wide,  to  about  two  miles  wide. 
The  river  lies  both  on  bedrock  and  glacial  drift.   The  river  has 
eroded  a  valley  90  feet  below  the  surrounding  upland  and  local  dis- 
section has  produced  an  area  of  rolling  hills  for  one  to  two  miles 
on  each  side  of  the  valley. 

The  valley  has  three  levels.   The  lowest  level  is  the  flood 
plain;  15  to  20  feet  above  this  is  a  terrace, and  20  to  25  feet 
above  this  terrace  is  another  terrace.   Rock  mounds  (the  ancient 
reefs) ,  some  hundreds  to  several  thousands  of  feet  in  diameter,  and 
some  several  feet  to  several  tens  of  feet  high,  are  scattered  through 
the  valley  mainly  on  the  lower  levels. 

The  Mississinewa  River,  before  construction  of  the  dam,  entered 
the  county,  on  the  east,  at  an  elevation  of  675  and  joins  the  Wabash 
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FIG.  5.   PHYSIOGRAPHIC    SKETCH    OF    MIAMI    COUNTY 
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at  an  elevation  of  633  feet  —  a  42-foot  drop  in  eight  miles.   Below 
the  dam,  the  valley  lies  in  a  narrow  gorge  cut  partly  in  bedrock. 
The  east  side  of  the  valley  is  cut  in  bedrock  and  the  west  side  in 
unconsolidated  till  to  a  point  about  one  mile  south  of  its  junction 
with  the  Wabash  where  it  begins  to  flow  on  glacial  drift. 

The  Eel  River  Valley,  crossing  the  northern  part  of  the  county 
shows  considerable  contrast  to  the  Wabash  River  Valley.   The  Eel 
Valley  is  considerably  wider,  shallower,  and  has  much  flatter  ter- 
race and  valley-wall  slopes;  there  is  no  exposed  bedrock  along  the 
valley.   Terrace  levels  are  very  indistinct  and  undoubtedly  much  of 
the  outer  edge  of  the  valley  outwash  material  could  better  be  de- 
scribed as  outwash  plain  parent  material.   The  outwash  terrace  mat- 
erial is  correlated  with  the  upper  level  terrace  material  of  the 
Wabash  Valley.   Since  the  Eel  Valley  was  a  sluiceway  for  both  the 
Packerton  and  Mississinewa  moraines  it  developed  considerable  width 
so  that  the  present  Eel  River  (and  flood  plain)  is  an  under-fit 
(undersized)  stream  for  the  containing  valley.   The  river  enters  the 
county  at  an  elevation  of  710  feet  and  leaves  it  at  an  elevation  of 
649  feet. 

The  extensive  area  of  till  plain  (ground  moraine)  south  of  the 
Wabash  River  has  a  very  gently  undulating  surface  —  it  is  about  the 
flattest  ground  moraine  in  Indiana.   The  general  elevation  of  the 
plain  is  about  800  feet.   The  till  plain  between  the  Eel  and  Wabash 
Rivers  (average  elevation  about  780  feet)  is  gently  rolling  and  the 
relief  somewhat  greater  than  the  larger  area  south  of  the  Wabash 
River. 

The  north-south  trending  Union  City  ridge  moraine  has  an 
average  width  of  slightly  over  one  mile  and  the  maximum  local  relief 
of  the  moraine  above  the  till  plain  is  30  feet.   "A  somewhat  arbi- 
trary altitude  of  820  feet  was  used  to  delimit  its  outer  edge.   The 
Union  City  moraine  is  poorly  developed  and  only  locally  has  the 
typical  characteristics  of  a  terminal  moraine.   In  Miami  County/  it 
consists  of  smooth  or  gently  undulating  knolls  and  is  comparatively 
free  of  sharp  hills".   (  1) 
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The  Packerton  ridge  moraine  has  a  hummocky  topography  and  a  few 
small  kames ,  eskers,  sand  dunes,  lakes  and  swamps.   In  some  places 
local  relief  is  over  100  feet  and  the  maximum  elevation  is  about  9  30 
feet.   The  northwestern  half  of  the  ridge  moraine,  which  is  quite 
sandy  and  mainly  has  internal  drainage,  is  more  hummocky  and  has  con- 
siderably more  muck  and  peat  basins  than  the  southeastern  half  of 
the  Packerton  ridge  moraine. 


ENGINEERING  SOIL  AREAS 

The  soils  of  Miami  County  can  be  divided  into  three  major  groups: 
(1)  glacial  or  ice-contact  deposits,  (2)  glaciof luvial,  fluvial  or 
water-deposited  materials  and  (3)  miscellaneous  deposits.   In  the 
discussion  that  follows  each  of  the  major  groups  is  further  subdivided 
into  land  form-parent  material  groups.   These  groups  are  then  sub- 
divided into  soil  textural  groups. 

I.   GLACIAL  DEPOSITED  MATERIALS 

The  land  forms  of  glacial,  or  ice-contact  deposits  in  Miami 
County  include  ground  moraines,  ridge  moraines,  kames  and  eskers. 
The  location  and  approximate  size  of  most  land  forms  is  shown  on  the 
physiographic  sketch  (Fig.  5)  and  on  the  engineering  soils  maps  and 
so  these  factors  are  not  discussed  below. 
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Sandy  Surfaced  Silty  Clay  Ridge  Moraine 

Most  of  the  northern  half  of  the  Packerton  ridge  moraine 
(northern  third  of  the  county)  is  more  sandy  then  the  southern 
half  —  at  least  the  surface  soils.   The  southern  half,  and  pri- 
marily the  surface  soils,  appear  to  be  more  silty.   Ice,  or  water, 
or  wind,  or  some  combination  of  the  three,  deposited  sands  and  silts, 
probably  originally  from  the  Kankakee  basin,  over  a  silty  clay  soil. 
The  more  sandy  north  is  distinguished  from  the  more  silty  south  by 
different  drainage  patterns.   In  the  north,  drainage  is  mainly  in- 
ternal.  However,  because  of  a  high  water  table  open  ditches  are 
also  used  to  promote  drainage.   The  silty  southern  half  (with  some 
sandy  areas)  has  a  somewhat  more  developed  surface  drainage  system. 

"The  till  in  the  area  of  the  Packerton  moraine  is  much 
more  sandy  than  that  in  the  area  south  of  it.   Associated  with 
the  sandy  till  are  many  areas  of  well-sorted  sand.   The  sand, 
which  ranges  from  one  foot  to  20  feet  in  thickness,  is 
yellowish  brown,  unstratified,  round  to  subrounded,  fine- 
to  medium-grained,  well  sorted,  and,  in  many  places,  contains 
a  few  pebbles. 

"The  origin  of  these  sand  deposits  is  debatable.   Some 
of  the  deposits  appear  to  have  been  reworked  and  deposited 
by  wind.   On  the  whole,  however,  they  do  not  have  the  top- 
agraphic  form  of  dunes.   Clay  and  boulders  are  so  scarce  in 
the  sand  deposits  that  they  could  be  described  correctly  as 
sandy  till.   Perhaps  the  most  logical  interpretation  is 
that  they  represent  sand  dumps  which  were  made  by  water  in, 
beneath,  or  against  the  ice.   Evidence  of  stratification, 
however,  rarely  can  be  found.   Because  of  the  uncertainty  as 
to  the  exact  origin  of  these  sands,  ...  they  are  mapped  as 
undifferentiated  sands".   (1  ) 

On  the  attached  engineering  soils  map  these  sand  areas  are 
shown  as  dune  sands  —  rather  than  sand  dunes.   A  few  true  sand 
dunes  are  found  on  the  Packerton  ridge  moraine  but  most  of  the 
true  sand  dunes  of  the  county  are  found  in  Eel  and  Wabash  Valleys  — 
the  latter  are  discussed  later. 

The  sandy  northern  half  of  the  Packerton  moraine  also  con- 
tains numerous  large  muck  deposits.   There  are  several  areas 
containing  some  gravel,  which  in  turn,  contain  a  few  small  kames 
and  eskers.   All  these  areas  are  discussed  under  specific  headings 
in  the  following  pages. 
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The  main  soil  mass  area  of  the  sandy  textured  portion  of  the 
Packerton  ridge  moraine  (other  than  the  dune  sand  areas)  has  a 
general  profile  as  follows.   The  topsoil  ranges  from  a  fine  sandy 
loam  to  sand.   The  subsoil  is  sandy  loam  or  sand.   The  unweathered 
material  varies  from  a  clay  loam  to  a  sandy  loam.   The  soil  profile 
in  the  low  areas  show  a  finer  texture.   The  surface  soil  varies 
from  a  sandy  loam  to  organic  loam.   Sandy  loam,  sandy  clay  loam  or 
clay  loam  is  found  in  the  B-horizon.   The  parent  material  ranges 
from  clay  to  clay  loam. 

Soils  on  the  western  side  of  the  Packerton  moraine  in  Miami 
County  are  similar  to  soils  on  the  western  side  in  Kosciusko  County 
where  they  were  sampled  and  tested.   The  following  soil  test  data 
is  for  three  test  sites  about  ten  miles  north  of  the  Miami-Kosciusko 
line.   These  three  sites  are  in  areas  where  the  sand  deposits  are 
shallow  and  the  parent  material  is  predominantly  fine  grained.   A 
fourth  sample,  described  below  penetrated  a  thick  sand  deposit. 

"The  typical  soil  sample  was  taken  at  site  No.  23  located 
about  one  mile  east  of  Claypool.   The  surface  soils  or  top- 
soils  (A-horizon)  are  about  12  inches  in  thickness.   It  is  a 
loose  sandy  soil  with  little  organic  matter.   Small  stones 
and  gravel  are  usually  present.   The  B-horizon  taken  between 
12  and  24  inches  from  the  surface  contains  5#0%  gravel,  6  4.7% 
sand  and  30.3%  fines.   It  has  a  liquid  limit  (LL)  of  13.6% 
but  is  non-plastic.   The  C-horizon  taken  from  2  to  3  feet 
below  the  surface  reveals  5.7%  gravel,  24.4%  sand  and  69.0% 
fines.   The  LL  indicates  an  increase  to  21.3%  and  a  plastic 
index  (PI)  of  7.7%.   The  silty  sand  B-horizon  has  a  stronger 
supporting  power  than  the  till  C-horizon.   It  shows  a  CBR 
value  of  15.0  while  the  C-horizon  shows  only  3.7.   The  sub- 
soil (B-horizon)  is  classified  as  SM  and  A-2-4  by  the  USCS 
(Unified  Soil  Classification  System)  and  BPR  (Bureau  of  Public 
Roads)  classification  respectively.   CL  or  A-4  (7)  soil  is  the 
classification  of  the  parent  material  of  the  area. 

"Another  soil  sample  taken  at  site  No.  24  about  three 
and  a  half  miles  directly  south  of  the  previous  site  shows 
essentially  the  same  parent  material.   However,  the  B-horizon 
is  much  less  sandy  than  that  of  site  No.  23.   It  has  3.9% 
gravel,  4  3.7%  sand  and  52.4%  fines.   The  LL  and  PI  are  25.8% 
and  8.8%  respectively.   It  is  classified  as  CL  or  A-4  (3)  soil. 

"Test  site  No.  3  is  located  west  of  Claypool  in  a  de- 
pression.  The  water  table  was  about  2  feet  from  the  surface 
during  the  summer  months.   The  B-horizon  sample  was  taken  at 
3  feet  from  the  surface.   The  dark  colored  soil  shows  8.2% 
of  gravel,  37.5%  of  sand  and  54.3%  of  fines.   It  has  a  LL  of 
28.9%  and  a  PI  of  11.9%  and  is  classified  as  CL  or  A-6  (4) 
soil.   The  parent  material  samples  at  5  feet  from  the  ground 
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surface  indicates  more  sand  and  less  plasticity.   It  is  be- 
lieved to  be  the  same  as  those  at  site  No.  23".  (10) 

Pedologically  most  of  these  soils  appear  to  belong  to  the 
Miami,  Crosby  and  Brookston  catena  and  additional  engineering  soils 
data  are  shown  on  Table  1. 

The  following  data  is  from  a  test  site  in  adjacent  Cass  County. 
The  site  is  about  two  miles  west  of  the  Cass-Miami  County  line  and 
was  in  one  of  the  deeper  sand  deposits. 

"In  the  extreme  northeastern  corner  of  the  county,  the  Packer- 
ton  Moraine  is  rolling  and  hummocky.   The  surface  materials  include 
deposits  of  sand  and  pebbles,  somewhat  modified  by  wind  action, 
interspersed  with  extensive  areas  of  organic  muck  and  peat.   Distri- 
bution of  the  sands  is  somewhat  irregular,  and  knolls  of  clean  sand 
alternate  randomly  with  those  of  sandy  silts.   The  principal  soil 
of  this  area  is  designated  as  Coloma  sand  by  the  agricultural  soil 
survey. 

"Test  site  No.  11  is  located  in  this  area.   It  is  chiefly  sandy 
in  texture  throughout  the  soil  profile.   A  fine  silty  sand  A-horizon 
is  about  8  inches  in  depth.   The  non-plastic  B-horizon  has  69.2% 
of  sand,  29.4%  of  fines  and  only  1.4%  considered  as  gravel.   Sand 
increases  to  93%  and  fines  decreases  to  7.0%  in  the  non-plastic 
C-horizon.   Both  the  subsoil  and  the  parent  material  are  strong  in 
load  bearing  capacity.   They  have  C8R  values  of  20.0  and  21.8  re- 
spectively.  The  subsoil  is  classified  as  SM  and  A-2-4  soil  by  the 
USCS  and  the  BPR  classification  while  the  parent  material  is 
evaluated  as  poorly  graded  sand  with  silt  (SP-SM)  and  fine  sand 
(A-3)  by  the  USCS  and  BPR  specification. "  (11) 
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Silty  Surfaced  Silty  Clay  Ridge  Moraine 

The  southern  half  of  the  Packerton  Ridge  Moraine  has  a  silty 
(sandy  in  some  areas)  cover  a  few  inches  thick  to  several  feet 
thick.   The  basic  underlying  parent  material,  however,  is  a  silty 
clay.   In  general,  the  sand  content  decreases  to  the  south  and  the 
thickness  of  the  sandy  silt  blanket  also  decreases  to  the  south. 
Exceptions  occur  adjacent  to  the  rivers  where  thickness  of  the 
silt  and  sands  occasionally  increase. 

Overall,  the  general  blanket  thickness  is  enough  to  influence 
the  surface  drainage.   In  some  areas,  the  drainage  is  mainly  in- 
ternal indicating  an  area  of  more  sand  than  silt  but  most  of  the 
general  area  shows  a  combination  of  sheet  wash  and  internal  drainage  — 
indicating  a  sandy  silt  blanket  over  a  silty  clay  soil. 

The  soil  texture  of  this  area  is  somewhat  less  sandy  and  more 

silty  than  that  of  the  sandy  textured  area.   The  surface  soil  is 

loam  or  sandy  loam  in  the  high  topagraphic  positions.   The  subsoil 

ranges  from  a  clay  loam  to  a  sandy  clay  loam  and  the  parent  material 

varies  from  clay  loam  to  sandy  clay  loam.   In  the  low  areas  the 

surface  soils  vary  from  loam  to  silty  clay  loam  —  occasionally 

organic.   The  subsoil  ranges  from  silty  clay  to  clay  and  the  parent 

material  from  clay  loam  to  clay. 
Clayey  Ridge  Moraine  and  Ground  Moraine 

The  Union  City  ridge  moraine,  extending  northwest-southeast 

across  the  southwest  corner  of  the  county,  is  a  very  low,  poorly 

developed  and  poorly  defined  ridge  moraine.   The  city  of  Bunker  Hill 

lies  on  the  Union  City  ridge  moraine.   Ground  moraine,  with  the 

same  parent  material  as  that  of  the  ridge  moraine,  covers  most  of 

the  southern  2/3  of  the  county  —  see  Figure  5  . 

The  parent  material  of  this  ridge  and  ground  moraine  is  a 
moderately  plastic  to  highly  plastic  clay  (derived  from  shales  and 
limestones)  mainly  from  former  glacial  lakes  in  the  northern  part 
of  Indiana  and  Ohio.   Clay  content  of  the  parent  material  ranges 
from  about  35  to  55  percent,  whereas  clay  contents  of  tills  west 
of  the  Union  City  ridge  moraine  range  from  about  30  to  40  percent. 

Most  always  the  clay  component  in  each  soil  horizon  predominates 
but  occasionally  one  or  the  other  of  the  horizons  is  found  to  be 
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silty.   Most  soils  classify  as  clays  or  clay  loams.   The  clayey 
layers  are  either  moderately  plastic  clays  or  highly  plastic  clays. 
Many  of  these  clays  (A-7  clays)  are  also  elastic.   The  clays  are 
elastic  for  any  one  or  all  three  of  the  following  reasons:  (1)  the 
presence  of  one-size  silt  particles,  (2)  organic  matter  or  (3) 
lime  carbonate . 

Pedologically  the  clayey  soils  are  Blount,  Morley  and  Pewamo. 
Though  no  samples  were  taken  for  engineering  soil  tests  in  Miami 
County,  engineering  test  data  for  these  soil  series,  sampled  in 
Allen  and  Delaware  Counties,  appears  in  the  back  of  this  report. 

Silty  Granular  Ridge  Moraine,  Karnes  and  Eskers 

In  the  Packerton  ridge  moraine  there  are  several  areas,  pos- 
sibly up  to  several  hundreds  of  acres,  that  may  be  somewhat  gravelly. 
The  areas  have  a  slightly  knobby  appearance  and  also  appear  to  have 
considerable  internal  drainage.   Undoubtedly  most  of  these  granular 
areas  contain  more  sand  than  gravel  and  are  quite  dirty  with  silt. 

The  granular  portions  of  the  ridge  moraine  and  the  kames  and 
eskers  most  likely  acquired  their  materials  from  the  same  source 
area.   The  kames  and  eskers  should  be  somewhat  better  sorted  and 
stratified  and  somewhat  cleaner  than  the  granular  ridge  moraine 
areas.   However,  on  the  soil  map,  the  same  profile  is  used  for  the 
granular  ridge  moraine,  kames  and  eskers. 

There  are  several  kames  in  the  northwestern  and  northeastern 
corners  of  the  county.   They  are  all  small  and  inconspicious.   On 
the  soils  map,  the  kame  and  esker  areas  indicated  are  areas  contain- 
ing a  number  of  small  kames  and  eskers  rather  than  one  large  kame 
or  esker. 

A  few  of  these  land  forms  that  have  been  opened  for  sand  and 
gravel,  show:  (1)  more  sand  than  gravel,  (2)  gravel  sizes  mainly 
under  one  inch,  (3)  and  an  overall  silt  content  of  about  5  to  25 
percent.   Pits  in  kames  and  eskers  appear  to  be  used  only  locally 
by  individuals. 

In  the  high  position  (granular  ridge  moraine,  kames  and  eskers), 
a  loamy  or  fine  sandy  loam  surface  soil  is  commonly  found.   Due  to 
severe  erosion,  the  surface  soil  may  be  entirely  removed  on  steep 
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slopes.   The  subsurface  of  a  sandy  texture  is  underlain  by  a  gravelly, 
sandy  clay  loam  subsoil.   A  stratified  gravel  and  sand  is  generally 
found  in  the  parent  material    However  a  loamy  textured  soil  may 
occur. 

In  the  low  position  surface  soils  are  loams  and  silt  loams. 
The  subsurface  soil  varies  from  a  silt  loam  to  a  silty  clay  loam. 
The  parent  material  is  clay  loam. 

Sandy  Surfaced  Silty  Clay  Ground  Moraine 

In  the  northwest  corner  of  the  county,  is  a  small  area  of 
sandy  surfaced  ground  moraine.   The  soil  profile  is  similar  to  that 
of  the  sandy  surfaced  ridge  moraine  except  that  the  A-horizon  is 
thicker  and  a  little  more  loamy  in  texture.   In  the  low  topagraphic 
area  the  textures  of  the  upper  layer  are  more  silty  and  clayey  than 
that  of  the  ridge  moraine.   The  surface  soil  varies  from  a  loam  to 
an  organic  silt  loam.   The  subsoil  ranges  from  clay  loam  to  silty 
clay.   The  parent  material  is  clay  loam  or  clay. 

Silty  Surfaced  Silty  Clay  Ground  Moraine 

In  the  northwest  corner  of  the  county,  is  a  small  area  of 
silty  surfaced  silty  clay  ground  moraine.   The  soil  texture   is 
essentially  the  same  as  the  corresponding  ridge  moraine  material. 
However,  because  of  the  less  erosional  effect  of  the  subdued  top- 
agraphy  in  the  ground  moraine,  the  A-horizon  is  thicker  than  that  of 
the  ridge  moraine.   The  parent  material  contains  more  clay  than  that 
of  the  ridge  moraine. 

Silty  Clay  Ground  Moraine 

The  ground  moraine  west  of  the  Union  City  ridge  moraine  and 
also  that  between  the  Wabash  and  Eel  Rivers  was  probably  formed 
from  an  ice  lobe  carrying  a  loam  textured  soil  of  a  more  mixed 
origin  than  the  more  clayey  soils  to  the  east.   This  ground  moraine, 
in  the  southwestern  corner  of  the  county  and  between  the  two  large 
rivers,  has  a  parent  material  of  Miami,  Crosby,  Brookston,  Russell 
and  Fincastle  soils. 

Soils,  of  the  same  parent  material,  were  sampled  and  tested 
from  adjacent  Cass  County  —  borders  Miami  County  on  the  west.   The 
following  discussion  of  soil  testing  for  Cass  County  is  also  appropri- 
ate for  Miami  County. 
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Liquid  limit  and  plastic  index  values  of  20-25  and  6-12  respect- 
ively are  reported  as  average  values  for  the  C-horizons  of  Tipton 
Till  Plain  by  Belcher,  Greeg  and  Woods  (9) ;  these  values  are  con- 
firmed by  tests,  (site  No.  1  and  No.  2)  in  connection  with  this 
investigation.   Somewhat  higher  values  of  LL  and  PI  occur  in  the 
B-horizon,  which  extends  to  depths  averaging  three  to  four  feet. 

"The  typical  soil  profile  is  found  at  test  site  No.  2.   The 
silty  A-horizon  is  about  6  inches  thick.   The  B-horizon  contains 
13.9%  sand  and  84.6%    silt  and  clay.   It  has  a  LL  of  36.8%,  a 
PI  of  19.9%  and  a  CBR  value  of  10.0.   It  is  classified  as  CL  and  A-6 
(16)  soil  by  the  USCS  and  BPR  system  respectively.   In  the  C-hori- 
zon,  with  sand  increased  to  49.7%  and  the  fines  reduced  to  46.4%, 
the  LL  and  the  PI  are  both  reduced  to  23.0%  and  8.0%  respectively. 
However,  the  CBR  value  only  changes  slightly  to  a  value  of  8.9. 
This  parent  material  is  designated  as  SC  and  A-4  (2)  soil  by  the 
above  mentioned  systems. 

"A  fact  of  interest  is  the  occurrence  of  windblown  silt  mantle 
overlying  the  glacial  material  immediately  adjacent  to  the  Wabash 
valley.   At  test  site  No.  1  the  light  uniformly  textured  silt  ex- 
tended to  a  depth  of  about  two  feet  below  which  a  weathered  B-hori- 
zon was  encountered  in  the  underlying  till.   The  silt  mantle  thins 
rapidly  and  disappears  within  about  a  mile  south  of  the  river,  which 
is  likewise  the  approximate  extent  of  gully  penetration  into  the 
upland.   A  distinction  should  be  recognized  between  windblown  silt, 
or  "  loess",  and  the  sandy  silts  of  glacial  origin  which  forms  the 
soil-parent  materials  of  most  of  the  fine-textured  soils  discussed 
herein. 

H Below  the  6-inch  silty  top  soil,  the  upper  B-horizon  taken 
between  a  depth  of  6  to  24  inches,  reveals  the  following  data:  3.7% 
gravel,  21.5%  sand,  74.8%  fines,  LL  of  29.1%,  PI  of  12.1%  and  a 
CBR  value  of  4.9.   The  B2-horizon  taken  from  24  inches  to  60  inches, 
which  is  the  weathered  zone  of  the  till,  shows  an  increase  of  sand 
(41.8%),  decrease  of  fines  (55.8%)  and  a  slight  increase  of  LL 
(33.5%)  and  PI  (14.4%)  and  a  CBR  value  of  4.9.   These  B-horizon 
soils  are  essentially  classified  the  same  (CL  by  USCS  and  A-6  by 
BPR) .   The  C-horizon  taken  below  60  inches  indicates  almost  the  same 
in  grain  size  distribution  but  a  slightly  lower  LL  (27.9%)  and  PI 
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(10.7%)  than  that  of  the  B2~horizon.   However,  the  bearing  capacity 
increases  to  a  CBR  value  of  6.7.   The  parent  soil  is  classified 
about  the  same  as  the  B-horizon  by  the  adopted  systems."  (ID  • 


II  FLUVIAL  DEPOSITED  MATERIALS 

The  fluvial  deposited  materials  of  Miami  County  are  tabulated 
below  according  to  their  land  form  and  parent  material  texture. 
Rock  benches,  though  not  fluvial  deposits,  form  terraces  along  with 
sand  and  gravel  terraces  in  the  same  stream  vally  and  so  are  listed 
here. 

Alluvail  Plains 

Silt  and  Sand 
Lacustrine  Plain 
(Slack  water  area  on  alluvial  plain) 

Clay  and  Silt 
Terraces 

Sand  and  Gravel 

Sand  and  Silt 

Rock   Benches 
Outwash  Plain  -  Sandy 
(1)  Alluvial  Plains  -  Silty  and  Sandy 

Both  the  Wabash  and  Eel  valleys  average  about  one  and  a  half 
miles  in  width  but  this  is  about  their  only  similarity.   The  Wabash 
valley,  except  for  two  large  terrace  areas  in  the  western  half,  is 
essentially  flood  plain  over  its  entire  width.   In  contrast  the  Eel 
River  valley  has  a  very  narrow  flood  plain  (averaging  several  hun- 
dred feet  in  width)  and  most  of  its  width  is  terrace.   The  Wabash 
River  has  cut  into  bedrock  in  many  places  while  the  Eel  River  lies 
entirely  in  glacial  drift. 

In  east-central  Miami  County,  the  Mississinewa  River  enters  the 
county  and  flows  for  several  miles,  mainly  on  rock,  before  joining 
the  Wabash  River.   A  dam,  built  by  the  U.S.  Army  Corps  of  Engineers, 
produced  the  Mississinewa  Reservoir,  part  of  which  is  in  Miami  County 
but  most  of  which  is  in  adjoining  Wabash  County.   Boundary  lines  for 
the  reservoir  flood  control  pool  are  shown  on  the  attached  engineering 
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soils  maps.   The  flood  plain  of  the  lower  part  of  the  Mississinewa 
River  averages  about  one  half  mile  in  width. 

Three  creeks  in  the  southern  half  of  the  county  with  fairly 
well  developed  flood  plains  include:   (1)  Big  Pipe  Creek,  (2)  Little 
Pipe  Creek,  and  (3)  Deer  Creek. 

The  flood  plains  are  land  forms  that  were  constructed  after 
glaciation.   Precipitation  and  erosion  have  removed  clays,  silts  and 
sands  from  the  surrounding  upland  and  flood  waters  redeposited  these 
material  on  the  bottom  lands  along  side  the  streams. 

Pedologically  the  flood  plain  soils  are  Genessee,  Eel,  Shoals 
and  Sloan  —  engineering  soils  data  are  provided  in     Table  I. 

(2)  Lacustrine  Plain  (Alluvial  Plain  Slack  Water  Area)  -  Clay  and 
Silt  Texture 

In  Wabash  County,  to  the  east,  where  the  Wabash  River  came  out 

of  a  bedrock  channel  onto  unconsolidated  glacial  drift  (preglacial 

Teays  valley)  it  abruptly  cut  a  very  wide  channel.   The  widened 

channel  in  Miami  County  is  on  the  Miami -Wabash  County  line.   The 

widened  channel  later  caused  a  slack  water  lake  where  considerable 

clay  and  silt  were  deposited.   Several  drainage  ditches  have  been 

cut  through  the  area  to  promote  drainage. 

"This  area,  formerly  known  as  'the  Prairie' 
has  a  black  (organic)  crumbly  silty  clay  and  clay 
surface  soil  which  changes  with  depth  to  lighter- 
colored  clay,  in  most  places  underlain  by  sandy 
or  gravelly  material  at  a  depth  ranging  from  50  to 
60  in.  from  the  surface."  (7) 

Engineering  properties  of  the  Abington  (possibly  Toledo)  slack 

water  soils  are  found  in  Table  I. 

(3)  Terraces  -  Silty,  Gravelly  Sand 

Miami  County  has  many  square  miles  of  terrace  area  along  the 
Eel,  Wabash  and  Mississinewa  Rivers  and  also  along  a  number  of 
smaller  streams.   It  is  unfortunate  that  most  of  the  granular 
material  underlying  these  terraces  is  primarily  sand  and  in  some 
cases  bedrock.   Where  there  are  thick  deposits  of  granular  material 
it  is  usually  assorted  into  numerous  thin  to  thick  layers  of  sand 
and  much  fewer  and  thinner  layers  (or  lenses)  of  gravel.   Most  of  the 
gravel  is  also  of  the  smaller  sizes. 
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In  general,  it  appears  that  most  of  the  deposits  over  the  county 
can  be  classified  as  silty  gravelly  sand.   Under  the  next  heading 
several  locations  are  given  where  the  granular  material  may  br   more 
gravelly  -  as  interpreted  from  the  airphotos.   The  following  two 
paragraphs  by  Wayne  and  Thornbury  are  quoted  to  provide  information 
on  aggregate  mineral  composition  and  distribution. 

"The  most  extensive  valley  train  in  the  region 
is  along  the  Eel  River  and  consists  of  rounded  and 
well  assorted  outwash  gravels.   Most  of  the  pebbles 
are  limestone  and  dolomite,  but  some  shale  is  pre- 
sent.  The  overburden  is  thin  and  consists  of 
weathered  gravel  and  sand.   Due  to  a  relatively  high 
water  table,  some  of  the  pits  in  this  area  are  wet 
operations. 

"Gravel  deposits  are  found  in  the  bluffs  along 
the  Wabash  River  where  it  crosses  buried  sluiceways, 
but  a  thick  till  overburden  has  prevented  extensive 
exploitation."  (1) 

Pedologically  the  soils  are  mainly  Martinsville,  Westland 
and  Oshtemo.   Engineering  soils  data  are  provided  in  Table  I. 

(4)  Terraces  -  Sand  and  Gravel  Texture 


Several  terrace  areas  appear  that  they  might  be  more  gravelly 
than  the  greater  majority  of  terrace  deposits  —  described  above. 
However,  it  is  doubtful  if  the  amount  of  gravel  exceeds  the  amount 
of  sand  by  a  significant  percentage  even  in  these  so-called  more 
gravelly  areas. 

The  two  large  terraces  in  the  Wabash  valley  west  of  Peru  appear 
to  have  a  higher  percentage  of  gravel.   In  the  Eel  River  valley, 
areas  around  Mexico  and  Pettysville  and  several  smaller  areas  be- 
tween these  towns  appear  more  gravelly.   Also  included  in  this 
group  are  small  terraces  along  the  Mississinewa  River  and  the 
western  area  of  Pipe  Creek. 

The  "1968  Directory  of  Sand  and  Gravel  Producers  in  Indiana" 
lists  only  one  significant  sand  and  gravel  producer  in  Miami  County. 
It  is  the  Kickapoo  Sand  and  Gravel  Corporation  at  Catholic  Cemetery 
Road  (southwest  of  the  Peru  City  limits) .   The  pit  is  owned  by  the 
J.  C.  O'Connor  Company  and  produces  2,000  tons  per  day  of  processed 
sand  and  gravel. 
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The  following  information  on  sand  and  gravel  resources  in  the 

county  is  quoted  from,  "The  Geology  of  Miami  County",  dated  1955 
(1), [At  the  time  of  this  writing,  July  1972,  some  of  this  data  may 
be  out  of  date. ] 

"Sand  and  gravel  are  obtained  from  terraces 
along  the  Wabash,  Eel  and  minor  sluiceways, 
from  outwash  gravels  beneath  Recent  alluvium, 
from  outwash  that  was  buried  beneath  till,  and 
from  kames  and  eskers.   Thick  beds  of  gravel 
in  buried  valleys  and  local  lenses  of  gravel 
within  till  provide  a  large  potential  water 
supply. 

"The  abundance  of  sand  and  gravel  in  Miami 
County  is  reflected  by  the  many  good  gravel 
roads  in  the  county.   About  75  pits,  of  which 
10  are  active,  or  active  on  demand,  and  65  are 
abandoned,  are  scattered  throughout  the  county. 
The  sand  and  gravel  are  obtained  from  Tazewell 
and  Cary  outwash  and  from  kames  and  eskers. 

"Three  sand  and  gravel  pits  in  Miami  County 
are  active.   Two  large  pits  are  owned  by  the 
J.  C.  O'Connor  Company.   The  large  pit  that  is 
on  the  Maumee  terrace  just  west  of  Peru,  in 
sections  20  and  21,   T27N.,  R.4E.,  uses  a 
dragline  to  load  the  sand  and  gravel....   About 
two  miles  east  of  Peru,  in  the  SW  1/4  section 
19  T27N.,    R5E. ,  outwash  sand  and  gravels 
that  are  buried  beneath  alluvium  are  being 
stripped. . .  The  third  active  pit  in  Miami  County 
is  owned  by  Riley  Behny  and  is  on  the  Mississinewa 
terrace  south  of  the  Mississinewa  River,  in  the 
SW  1/4,  SE  1/4  section  10,   T26N.,  R.5E....   Seven 
pits  have  been  stockpiled  to  furnish  sand  and  gravel 
upon  demand.   Four  of  these  pits  are  on  the  Mississi- 
newa terrace  along  the  Eel  Valley,  one  pit  on  the 
Mississinewa  terrace  along  the  Mississinewa  Valley, 
one  pit  along  the  bluffs  of  the  Wabash  Valley,  and 
one  pit  in  Tazewell  outwash  along  Big  Pipe  Creek. 

"The  sand  and  gravel  are  used  for  surfacing  the 
county  roads.   The  greatest  problems  encounted  in 
this  industry  are  concerned  with  the  removal  of 
large  boulders,  the  presence  of  large  lenses  of  sand, 
and  the  presence  of  an  overburden  too  thick  to  re- 
move economically.   At  many  places  in  the  county, 
however,  gravel  can  be  produced  profitably."  (l) 

(5)   Rock  Benches 


Most  of  the  rock  benches  are  found  along  the  Wabash  and  Missi- 
ssinewa Rivers  but  some  are  too  narrow  to  show  on  the  engineering 
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soils  maps.   Essentially  all  of  them  have  one  to  several  feet  of 
overburden  mainly  clays  or  silt  loams.   Reef  rock  areas  are 
indicated  on  the  attached  soils  map  and  have  been  described  in  the 
Bedrock  Geology  section  of  this  report. 

The  biggest  rock  bench  area  is  under  the  city  of  Peru  and  con- 
tinues westward  along  the  north  side  of  the  Wabash  River.   Several 
small  benches  occur  along  Pipe  Creek  at  the  western  edge  of  the 
county. 

(6)  Sandy  Outwash  Plain 

The  one  small  outwash  plain  area  lies  in  the  north-central  part 
of  the  county.   It  is  actually  the  tail-end  of  six-mile  long  out- 
wash  area  extending  northwesterly  into  Fulton  County.   As  the  outwash 
comes  from  a  very  sandy  area,  it  is  most  likely  that  the  parent 
material  is  a  silty  gravelly  sand.   Infiltration  basins  in  the  plain 
surface  are  small  and  weakly  defined  on  the  airphotos. 

Ill  MISCELLANEOUS  MATERIALS 

Sand  Dunes  -  Uniform  Fine  Sand  Texture 

Most  of  the  typical  sand  dunes  of  Miami  County  are  found  in 
the  Eel  Valley  —  mostly  in  the  western  half.   There  are  a  few 
dunes  on  the  eastern  side  of  the  Wabash  Valley  and  a  few  small  ones 
in  the  northern  half  of  the  county  on  the  Packerton  ridge  moraine. 

"Sand  dunes  are  abundant  on  the  terraces  along 
the  Eel  Valley  and  small  areas  of  wind-blown  sand 
are  found  along  the  Wabash  Valley,  chiefly  near  the 
the  east  edge  of  the  county.   The  dunes  range  from 
indistinct  mounds  a  few  feet  high  to  conspicuous 
dunal  mounds  as  much  as  40  feet  high.   Their  average 
height,  however,  is  about  20  feet  high.   The  sand 
is  mainly  well-rounded  quartz  sand.   Cross  bedding, 
although  not  prominent,  is  evident  in  some  exposures. 
The  sands  were  derived  from  the  outwash  of  the  valley 
trains.   As  soon  as  Cary  melt  water  began  to  diminish, 
the  prevailing  westerly  and  northwesterly  winds 
gathered  the  dry,  loose  sand  and  began  the  construction 
of  the  dunes.   Undoubtedly,  dune  growth  continued 
until  vegetation  had  become  established  on  the  sur- 
faces of  the  valley  trains."  (1) 

In  the  northern  part  of  the  county  there  are  many  areas  on 
the  engineering  soils  map  shown  to  be  covered  with  dune  sand  (rather 
than  sand  dunes) .   The  soil  profile  for  these  areas  is  the  same  as 
the  soil  profile  indicated  for  sand  dunes.   The  dune  sands  are  dis- 
cussed on  page  17  . 
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The  sand  dune  soils  were  originally  named  Coloma.   They  are 
now  called  Chelsea.   Engineering  soil  properties  of  these  soils 
are  provided  in  Table  I 

Muck,  Peat  and  Marl 

In  the  northern  part  of  the  county,  in  the  Packerton  ridge 
moraine,  there  are  numerous  muck  and  peat  deposits.   Most  have  a 
high  water  table. 

Though  some  peat  and  marl  have  been  mined  occasionally  in 
the  past,  it  appears  that  these  deposits  in  the  county  are  minimal, 

"The  area  in  Squirrel  Creek  near  the  northeast 
boundary  of  the  county  is  underlain  by  rather 
pure  marl  at  such  slight  depth  that  this  material 
is  exposed  in  the  channel.   Similar  marl  occurs  in 
various  other  places  in  the  county."  (2) 

"The  area  about  a  mile  east  of  Macy  includes 
some  coarse  brown  fibrous  peat...  The  area  three 
miles  southwest  of  Gilead  is  section  26  is  mixed 
fibrous  and  woody  debris...  Many  of  the  areas 
throughout  the  northern  part  of  the  county  afford 
good  pasture,  but  the  average  ground  water  level 
is  too  high  to  render  the  areas  safety  tillable..."  (2) 

"The  largest  deposit  is  just  north  of  Peru  and 
was  formely  called  a  marsh.   It  is  now  well  drained 
and  farmed  and  the  average  depth  of  muck  and  peat  is 
five  feet.   There  are  lenses  of  impure  marl.   "Lime- 
stone is  the  bas  al  rock  structure." 

Pedologically  the  soils  are  mainly  Carlisle,  Rifle,  Twas 
and  Linwood  muck  —  engineering  soils  data  is  provided  in  Table  I. 
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TABLE    I.        ENGINEERING    TEST    DATA    FOR    SOILS    SERIES     (USDA)     FOUND    IN    MIAMI    COUNTY 
(Soils    actually    sampled   in   vicinity    counties) 

Soils  marked  *  do  not  have  test  data  up  to  January  1.    1965-     Values   for  these  soils  are  from 
S.C.S.   tables   of  estimated  physical  and  chemical  properties    (Table       issued  November  196*0 
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10-3*+ 
21-60 

See  e( 

0-7 
27-35 
1+6-60 

0-8 
16-35 
1+6 

0-6 
19-3U 
1+5-56 

0-2U 

6-60 

32-96 

0-1+2' 


o-7 

7-12 

12 


21 
15 

10 

19 

17 
10 

18 
21 
17 

1U-2U 

19-22 
13-17 


16 
18 

8 

16 
16-18 
8-12 

25 
16 

1? 

20-22 
16-20 
1V20 


PI 
% 


27 
36 
16 

It 
19 

? 

32 

37 
22 

10 

17 

9 

32 

33 

7 
19 
13 

28-1+7 
1+0-55 
29-W+ 

6-15 
19-31 
13-2U 

26 
60 

NP 

9 
1+2 
NP 

26-32 

1+7-60 

NP 

9 
27-1+2 
NP 

50 
1+9 
38 

18 
28 
19 

31-hk 
37-52 
2U-U2 

11-27 
18-33 
10-21+ 

t  material  before  suitable  for  construction. 


TABLE 


(Continued) 


Depth  From 

Surface 

Inches 

Classifications 

Percentage  Passing  Sieve 
#4         #10         #40         #200 

Max.   Dry 

Density 
lb/cu.    ft 

Opt. 

MC 

* 

LL 

Soil  Series 

US  DA 

Unified 

AASHO 

PI 

Mahalasville  * 


0-l4 
14-30 
30-55 
55+ 


sicl. 
sicl. 

scl.   or  el. 
stratified  sand 
&  silt 


CL  or  OL 

CL 

SC  or  CL 

ML 


A-6  100  95-100  90-100  80-90 

A-6  or  A-7  100  95-100  90-100  80-90 

A-2  or  A-6  100  95-100  85-95  30-95 

A-4  100  95-100  95-100  90-100 


Miami  (modal) 
NWSE  29.T24N,  R4E 
Howaru  Co. 

Miami 

NWNE  8  T24N,  R4E 

Howard  Co. 

Morley  (modal) 
NENE  31  T30N.  R12E 
Allen  Co. 

Morley  (composite  of 
5)  3  Allen  Co.,  2 
Delaware  Co. 

Needham  * 

Ockley   (modal) 
SWSW  35,   T13N,   R5E 
Shelby  Co. 

Ockley   (composite  of 
modal  and  SWNE  l4,   T13N , 
R5E 

Pewamo  (modal) 
NWSW  9,   T22N,   R10E 
Delaware  Co. 

Pewamo  (composite  of  5) 
3  Allen  Co.  ,   2 
Delaware  Co. 

Rifle 

over  42"  acid 

fibrous  peat 

Rodman  * 


0-7 
11-20 
27-48 

0-7 

7-17 

32-56+ 

0-10 

16-25 
29+ 

0-10 
10-31* 
21-60+ 


ail. 
c.l. 

loam  (till) 

sil. 
c.l. 
loam  (till) 


ML  -  CL 

CL 

ML 


sil. 

sicl. 
sicl. 

sil. 

sicl. 

Sicl. 


(till) 


or  clay 
(till) 


ML 
CL 
SC 

ML 
ML 
CL 


0-7 
27-35 
46-60 

0-8 
16-35 
46+ 

0-6 
19-  3h 
45-56+ 

0-24 

6-60 

32-96 

0-42+ 


0-7 
7-12 
12+ 


sil. 

sicl. 

gravel  &  sand 

sil. 
c.l. 
sand  &  gravel 

sicl. 

sicl.   or  sic. 
sicl. 

sicl. 
sicl. 
sicl.    (till) 

Peat 

variable 

substrate 

gravelly  loam 
grav.   loam  to  cl. 
strat.   sand  & 
gravel 


CL 


CL 
CL 


ML  to  CL 
CL  &  CH 
CL 


See  estimated  values  for  Mahalasville 


CL 
SC 
SP 


SM 


A-4(8) 
A-6(9) 
A-4(4) 

A-4  or  A-6 

A-6(9) 

A-U(3) 

A-4  (8) 
A- 7-6 (13) 
A-6(9) 

A-4  &  A-6 
A-6  &  A-7-6 
A-6  &  A-7-6 


A-4 (5) 

A-7-6(9) 

A-l-a(o) 


CL  or  OL  A-4 

SC  A-7-6 

SP  -  SM  or  SM       A-l  to  A-2-4 


CH 

ML  -  CL 

CL 

ML  to  CL  or  OH 

CL  to  CH 

CL 

Pt 


ML 
CL 

GP  or  SP 


A-7-6(l3) 
A-7-6(l7) 
A-6 (11) 

A-7-6 
A-7-6 
A-7-6  &  A-6 

None 


A-4 
A-6 
A-l 


99 
99 
9h 

100 
98 

92 


95 


99 
92 

86 

100 
100 
100 


95 
87 
77 

97 
86 
76 

97 
97 
91* 


99 
84 
58 


99 
82 
44 


90 
62 
25 


96-99  94-99  85-90 
84-88  77-82  41-62 
58-92    44-83    25-Mt 


100 
99 
9h 


99 
98 
90 


98 
96 
84 


100  99-100  96-98 
98-100  98-100  95-98 
94-100  90-100  84-96 


84 
64 
53 

86 
65 
U9 

85 
77 
81 


99-100  98-IOO  93-97  75-85 
99-100  92-100  88-98  77-87 
86-100  83-100  76-96   65-85 


60 
U5 


54-60 

38-45 

8-15 

90 
88 
72 

81-90 
81-88 
72-85 


101 
114 
128 

105 

110 
131 

106 
101 
112 

93-108 

99-105 

108-120 


113 
107 
135 

109-113 
107-110 
117-135 

9U 
111 
114 

99-103 
101-111 
106-117 


21 
15 
10 

27 
36 
16 

4 

19 
2 

19 
17 
10 

32 
37 
22 

10 

17 
9 

18 
21 
17 

32 
46 
33 

7 
19 
13 

14-24 
19-22 
13-17 

28-47 
40-55 
29-44 

6-15 

19-31 
13-24 

16 
18 

8 

26 

60 

NP 

9 
42 
NP 

16 
16-18 
8-12 

26-32 
47-60 

NP 

9 
27-42 
NP 

25 
16 
13 

50 

>*9 
38 

18 

28 
19 

20-22 
16-20 
13-20 

37-U4 
37-52 
24-42 

11-27 

18-33 

10-24 

No  engineering  values  for  peats  and  mucks. 

Must  be  removed  and  backfilled  with  select  material  before  suitable  for  construction. 


70-80  70-80  65-75  50-60 
75-80  75-80  60-70  60-70 
50-80     35-70    15-30        0-10 


Soil  Series 


Depth' 
Surf  a' 
Inche 


Russell  * 


Shoals  * 

Layers   of  sand  &  silty 

sand  below  kOn 

Sloan  sil.    * 
Sloan  sicl.   * 


Tawas  12-1+2" 
thick  on  sand 

Westland 

SWSE  26,   T12N     R6E 

Shelby  Co. 

Whitaker  * 


Xenia  * 


o-in 
10-UC 

Uo-50 
50 

o-Uo 


See  e 

0-15 

15-36 

36-55 

55 

0-25 
25 

U-UJ 
21-U5 

50-60 

0-10 

10-32 

32-50 

50 

0-12 

12-36 

B6-U8 

1+8 


ft 


Opt. 
MC 

i 


LL 


PI 
& 


ct  material  before  suitable  for  construction. 


18 

18 

8 


NP 


25 
27 
NP 


TABLE 


(Continued) 


Soil  Series 


Depth  from 

Surface 

Inches 


Classifications 


US  DA 


Unified 


AASHO 


Percentage  Passing  Sieve 
#U    #10    #U0    #200 


Max  Dry 

Opt. 

Density 

MC 

LL 

PI 

Lb/cu.  ft 

i 

i 

i 

Russell  * 


Shoals  * 

Layers  of  sand  &  silty 

sand  below  Uo" 

Sloan  ill,  * 
Sloan  sicl.  * 


Tawas  12-U?" 
thick  on  sand 

Westland 

SWSE  26,  T12N  R6E 

Shelby  Co. 

Whitaker  * 


Xenia  * 


0-10 
10-Uo 
Uo-50 
50+ 

o-Uo 
Uo+ 

sand  &  s.l. 

See  estimated  values  for  Shoals 


0-15 
15-36 
^6-55 
55+ 

0-25 
25+ 

U-ll 

21-U5 
50-60 

0-10 
10-32 
32-50 
50+ 

0-12 
12-36 
36-U8 
U8+ 


eil. 

ML 

sicl. 

CL 

cl.  to  loam 

CL  or  ML 

loam  till 

ML  or  CL 

8 11. 

ML  or  OL 

sil.  &  layers 

of 

ML 

sicl. 

CL 

or  OH 

sicl. 

CL 

sicl.  to  scl 

CL 

variable 

ML 

or  CL 

Muck 

loamy  sand 

SP 

or  SM 

sicl.  or  loam 

SC 

sicl. 

CL 

sand  &  gravel 

SP 

-  SM 

sil. 

ML 

sicl. 

CL 

scl. 

SC 

strat  silt  &  sand 

ML 

or  SM 

sil. 

ML 

sicl. 

CL 

cl. 

CL 

loam 

ML 

or  CL 

A-U 

A-6 
A-6 

A-U  or  A-6 

A-U 

A-U 


A-6 
A-6 
A-6 
A-U  or  A-6 


A-l  or  A- 3 

A-7-6(8) 

A-7-6(l2) 

A-lb(0) 

A-U 
A-6 
A-2  or  A-U 

A-U 

A-U 
A-6 
A-6 
A-U  or  A-6 


100    100   95-100  85-95 

100   100  90-100  80-90 

100  95-100  75-85  70-8o 

100  85-95  70-80  60-70 


100 
100 


95-100  05-100 
95-100  90-100 


85-95 

75-85 


100   95-100  90-100  85-95 

100   95-100  90-100  85-95 

100   95-100  85-95  50-80 

95-100  90-100  80-90  50-90 

No  engineering  values  for  mucks. 

Must  be  removed  and  backfilled  with  select  material  before  suitable  for  construction. 


97 
95 
72 

100 
100 
100 
100 

100 
100 
100 
100 


90 
90 
53 


73 
79 
28 


U9 
60 


105 
109 
132 


18 
18 

8 


U8 
UU 

NP 


25 

27 
NP 


95-100  95-100  85-95 

95-100  90-100  85-95 

95-100  80-90  30-U0 

95-100  90-100  70-80 

95-100  95-100  85-95 

95-100  90-100  80-90 

95-100  75-85  65-75 

85-95  70-80  60-70 


ia3003  -i  -s  "-a  N«na 


jffflP       Itf* 


F  U 


L  T  0  N 


C  0. 


GENERAL     SOIL    PROFILES 


RIOGE    MORAINE 


■ 

M 

■.  ■■- 

--. 

\ 

i 


.J 

>,-.■ 

;■;  1 

1 

SILTY     GRANULAR 
(RIDGE  MORAINE,  KAMES  AND   ESKERS) 


LCM 


1 


M^^ 


GROUND  MORAINE 


\ 

\ 

- 

■■- 

■-. 

■ 

^^^ 

TERRACES 
SANDY   AND  GRAVELLY 


LEGEND 


PARENT  MATERIALS 
IGROUPED  ACCORDING  TO 
LAND    FORM   AND    ORIGIN) 


WISCONSIN     RIDGE    MORAINE 


WISCONSIN    GROUND    MORAINE 


j^*^ 


//  //   i 


ESKER    OR    KAME 


ALLUVIAL     PLAIN 


OUTWASH     PLAIN 


THIN    TERRACE    ON  LIMESTONE 
(LIMESTONE     BENCH) 


FLOOD  PLAIN  -  LACUSTRINE  PLAIN 


G> 


**l 


LIMESTONE    REEF 


SAND    DUNE 
DUNE   SAND 


PEAT    AND  MUCK 


LIMESTONE   OUTCROP 


MISCELLANEOUS 
GRAVEL     PIT 


X 


X* 


S3 


LIMESTONE     OUARRY 


DAM  AND  FLOOD  CONTROL  POOL 


LAKE    AND    POND 


TEXTURAL   SYMBOLS 
(SUPERIMPOSED  ON    PARENT  MATERIAL  SYMBOLS 
TO  SHOW  RELATIVE  COMPOSITION 


^  — V ^~ 


§  \ 


\-'-'A       I 


TERRACES 
SAND*   AND  GRAVELLY 


j 

1 

! 
i 
i 

SflNOY    AND    SIL1Y 


FLOOOPLAINS 
SltfY    AND    SANDY 


,  x  : :  ,  \ 
LJi'ii 


■iliiira 


llll 


FLOODPLAIN-  LACUSTRINE     PLAIN 
CLAYEY   AND    SILTY    TEXTURE 


■Mil 


H 

■+44+ 


BEDROCK    BENCHES 


H  0  W"        A  .        R  0 


C  0. 


BEDROCK    OUTCROPS 


% 

-US 

-UL 

^ 

1    1 

1 

1  , 

_,_^_ 

5 


5 


Si 


MISCELLANEOUS 


ENGINEERING      SOILS    MAP 

MIAMI     COUNTY 

INDIANA 

PREPARED       FROM 
1941      AAA     AERIAL     PHOTOGRAPHS 

BY 

JOINT     HIGHWAY      RESEARCH      PROJECT 

AT 

PURDUE      UNIVERSITY 
1969 

SCALE      OF     MILES 


MISCELLANEOUS 


tt 


«, 


^M 


GRAVEL     PIT 


LIMESTONE     QUARRY 


OAM  AND  FLOOD  CONTROL  POOL 


s 


LAKE     AND    POND 


TEXTURAL    SYMBOLS 
(SUPERIMPOSED  ON    PARENT  MATERIAL  SYMBOLS 
TO  SHOW  RELATIVE  COMPOSITION 


HIGHLY  ORGANIC  TOPSOIL 


TEXTURAL    SYMBOLS 
FOR   SOILS   PROFILES 


oMJ 
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